Continual or intermittent occult blood loss from the alimentary tract is another possible explanation of the iron-deficiency anaemia after partial gastrectomy which has received scant attention. Kimber, Patterson, and Weintraub (1967) found gastrointestinal blood loss in six out of eight postgastrectomy patients with irondeficiency anaemia, but Stevens, Pirzio-Biroli, Harkins, Nyhus, and Finch (1959) observed occult alimentary bleeding in only two out of seven anaemic postgastrectomy patients. The present work shows that the basal occult blood loss from the gastrointestinal tract and the occult blood loss after large doses of aspirin is not significantly different from control subjects. This study suggests that when occult bleeding is present in an anaemic postgastrectomy patient, a careful search for a cause unrelated to the gastrectomy is indicated.
Patients Studied
Twenty patients who presented with irondeficiency anaemia without obvious cause after Polya partial gastrectomy were investigated to determine basal faecal blood loss and faecal blood loss after a large dose of soluble aspirin. The initial low haemoglobin levels were restored to normal with intravenous Imferon or oral iron before the study. All patients had been investigated with barium studies and sigmoidoscopy and no cause for gastrointestinal bleeding had been found. One patient, who initially denied having rectal bleeding, later noticed some rectal blood when performing stool collections (case 12, Table I ), and a further sigmoidoscopy revealed small haemorrhoids. Although his results are presented, they have been excluded from the calculation of the results for the group as a whole. All patients were asked about their usual aspirin intake and the intake was classified as shown in Table I . Menstrual periods were occurring in two of the eight female patients with apparently normal menstrual loss and two others were recently menopausal.
Gastrointestinal blood loss was also measured in 14 control subjects. These subjects were fully ambulant hospital inpatients who had no evidence of gastrointestinal haemorrhage and no history of aspirin sensitivity (Table II) . One patient had previously had anaemia due to menorrhagia, and had been successfully treated with Imferon infusion before the study. The patients with myocardial infarction were not receiving anticoagulants.
Methods radiochromium. Ten ml of patient's blood was washed with a buffered citrate solution, pH 6.9, and the washed red cells were labelled with 100 ,c of sodium chromate (Na251Cr 04) (Mollison, 1961) . Sodium chromate, with a specific activity of 50 to 150 c/g, was obtained from the Radiochemical Centre, Amersham. The labelled red cells were reinjected into the patient after three washings in normal saline. Five ml of the patient's blood was drawn either 15 minutes later or 24 hours later. Further samples were obtained at intervals of one week for the duration of the investigation. Faecal collections were begun two days after injection of the labelled blood and were continued for three weeks. A scintillation counter with an IDL 1700 scaler and a 2 in. thallium-activated sodium iodide well crystal were used to measure the radioactivity of the samples. The lead castle was modified to hold a 300 ml plastic bottle above the crystal and the homogenized faecal specimens and the blood samples, diluted in each case to 300 ml, were counted in these bottles. With this arrangement the count rate for 1.5 ml blood one week after labelling was equal to the background count rate, which was normally 80-120 counts/100 seconds. The radioactivity of the blood was estimated for each day in the three-week period and the volume of blood in the faeces was calculated by comparing the radioactivity of the faeces with that of the blood, allowance being made for the gastrointestinal transit time. The radiochromium method assures that any radioactivity in the stools is due to patient's red cells, and is an accurate measurement of blood loss (Owen, Bollman, and Grindlay, 1954) .
Faecal collections were made for 10 days before aspirin, one week during the administration of aspirin, and for a further four days without aspirin. Blood loss was expressed as mean blood loss per day, for the basal period, and as mean blood loss per day of treatment for the period on aspirin. Aspirin was administered in four doses per day. Eighteen of the postgastrectomy patients and the 14 control patients were started on 3.6 g of aspirin daily but nine postgastrectomy patients and three control patients could not tolerate this dose, and in these patients the dosage was reduced to 2.4 g daily.
Gastric biopsies were performed in nine postgastrectomy patients using a modified Wood's gastric biopsy tube (Wood, Doig, Motteram, and Hughes, 1949; Coghill and Williams, 1955) . Two biopsies were taken under radiological control in each patient, one from the gastric remnant close to the gastrooesophageal junction and the other further down towards the stoma.
Results
Gastrointestinal blood loss was measured with anaemic postgastrectomy group (Table I) , with a mean age of 56 years. The interval between the operation and the present investigation ranged between four and 24 years with a mean of 14 years. The mean haemoglobin level before treatment was 8.1 g/100 ml and stainable iron was absent from the bone marrow in every case. All patients received a full course of iron, either parenterally or orally, before the study. The peripheral blood film and haemoglobin had returned to normal in every instance and the mean haemoglobin after treatment was 13-6 g/ 100 ml. One patient was losing 4-3 ml/day of blood due to haemorrhoids (case 12, Table I ). There was one patient with aspirin sensitivity in this group, who lost up to 78 ml of blood in one day (Fig. 1 ). Both these patients were excluded from the calculation of the means of the group. The result of the enquiry into aspirin consumption by the anaemic postgastrectomy patients is shown in Table I . There was no correlation between aspirin intake and severity of anaemia. One patient was consuming between 0-6 and 1-8 g aspirin daily because of tabetic pains. His mean blood loss on 3-6 g of aspirin during the study was 1-9 ml/day. This patient wss the only one in the group who was taking regular large doses of aspirin.
There were six males and eight females in the control group and the clinical data are.shown in Blood loss due to aspirin in 18 postgastrectomy patients was 2.4 + 2.1 ml/day and 2.6 ± 2.7 ml/ day in the controls which again did not attain statistical significance. The pattern of blood loss after aspirin was a gradual increase up to a peak, and when the aspirin was stopped there was a gradual tapering off to basal levels. This was identical in both anaemic and control subjects (Fig. 2 ).
Increased bleeding due to aspirin appeared less in the postgastrectomy group (1.8 1.7 ml/day) compared with the controls (2.1 2.2 ml/day) but these differences were very small and did not teach significance on the t test. When the means were recalculated with the addition of the two bleeders, one in each group, the findings were not altered.
COMPARISONS BETWEEN THE SEVERITY OF THE ATROPHIC GASTRITIS AND GASTRO-INTESTINAL BLEEDING
Seventeen biopsies were obtained in nine patients and all showed changes of gastritis (Table IV) . The changes were independently graded by one observer who was unaware of the blood loss results. The changes included minor abnormalities, such as increased cellular infiltration and oedema of the mucosa (miscellaneous group), to atrophic gastritis of varying degree (Figs. 2 and 3 ). There was no correlation between the degree of atrophic gastritis and the amount of occult blood loss (Table IV) . 
Discussion
The incidence of iron-deficiency anaemia after partial gastrectomy is 28% in 33 reports comprising 7,505 postgastrectomy subjects (Deller and Witts, 1962) and most observers have suspected that continuous or intermittent leaking of blood from the stoma, gastric remnant, or jejunum may play a part in the pathogenesis of this anaemia.
Investigators using chemical occult blood tests have found negative results (Lyngar, 1950; Blake and Rechnitzer, 1953; . However, these chemical tests are of limited value and may occasionally fail to detect volumes of blood up to 10 ml daily (Ross and Gray, 1964) . A more accurate estimation of blood loss is obtained in the present study of the radiochromium-labelled red cell method which can detect quantities of less than 0.5 ml of blood.
Kimber et al (1967) also measured gastrointestinal blood loss after partial gastrectomy using the same method and reported losses of between 3-2 and 6.5 ml/day of blood in six out of eight anaemic postgastrectomy patients before treatment of the iron-deficiency anaemia. One patient in this group had menorrhagia; all but one of these patients had lost blood.
However, in the present study there was no significant difference between gastrointestinal blood loss in 18 anaemic postgastrectomy and 13 control subjects. These findings agree with those of Stevens et al (1959) who only found bleeding in two out of seven similar patients, and this bleeding was shown to be from sites unrelated to the previous gastric surgery. Our present investigations were made after correction of the anaemia, compared with those of Kimber et al, but it is unlikely that treatment altered any gastrointestinal occult blood loss.
One important clinical implication of the present findings is that consistently positive occult blood tests in a patient who is anaemic after partial gastrectomy indicate the need for a careful search for sites of bleeding. Other sites of bleeding besides the stoma and the gastric remnant should be excluded.
There was no correlation between intake of aspirin and severity of anaemia in our postgastrectomy patients. The one patient who admitted taking aspirin every day had a blood loss of 1.9 mI/day when taking 3-6 g/day of soluble aspirin. As his usual intake varied from 0.6 to 1.8 g/day of soluble aspirin, his mean daily blood loss would probably be normally under 1.0 ml. These findings confirm Hobbs's (1961) observation that anaemic postgastrectomy patients do not consume more aspirin than non-anaemic postgastrectomy patients.
The aim of the present study was to submit the postgastrectomy anaemic patient to the maximum stimulus for bleeding by administering a large dose of aspirin. In this way any hidden bleeding tendency may become evident. The results show that there is no difference between normal controls and postgastrectomy anaemic subjects. The latter group appear to bleed slightly less after aspirin, but this diminished bleeding does not reach statistical significance. The present findings agree with those of Croft and Wood (1967) who also found no difference in the pattern of susceptibility to aspirin after partial gastrectomy compared with non-gastrectomy controls. However, these authors did not mention the haematological status of their patients, and the purpose of the present study was to investigate those postgastrectomy patients who had already become anaemic. If aspirin bleeding were a factor in anaemia after partial gastrectomy these patients should demonstrate occult blood loss when given a large dose of aspirin. However, no abnormal susceptibility to aspirin was found.
Atrophic gastritis was present in varying degree in all the gastric biopsies. In many instances pyloric metaplasia was present. There was no correlation between the degree of the gastrointestinal bleeding and the severity of the gastritis. The diminished bleeding due to aspirin in the anaemic postgastrectomy patient with atrophic gastritis compared with the controls did not attain statistical significance. The therapeutic administration of aspirin is therefore not contraindicated in patients after gastrectomy but large and regular amounts of aspirin should be avoided because of the precarious iron balance in the postgastrectomy state. Intermittent bleeding is a possible cause for postgastrectomy anaemia and the present observations of occult blood loss have only been for periods of three weeks. It is conceivable that longer periods of study may still show intermittent occultbleeding. All 20 patients who had become anaemic after partial gastrectomy failed to show any such episodes of intermittent bleeding and this possibility is remote.
It is likely that the malabsorption of dietary iron which is known to be present after gastrectomy places the iron balance in these patients in a critical state. In many patients it is the only cause of the anaemia, and they are unable to make up physiological losses of iron. In other patients if there is any blood loss, eg, from excessive menstrual loss, or from haemorrhoids, the onset of anaemia is usually abrupt, because of the failure to augment iron absorption to compensate for the increased loss of iron.
